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Dairy Impacts to Water Dairy Impacts to Water 
QualityQuality

�� Aquatic LifeAquatic Life
–– Ammonia toxicityAmmonia toxicity
–– Dissolved oxygen depletionDissolved oxygen depletion

�� Drinking WaterDrinking Water
–– Nitrates Nitrates -- blue baby syndromeblue baby syndrome
–– Salts Salts –– taste problemstaste problems

�� AgricultureAgriculture
–– Nitrates and salts Nitrates and salts –– sensitive cropssensitive crops
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Dairy Impacts to Water Dairy Impacts to Water 
QualityQuality

�� Surface Water ImpactsSurface Water Impacts
–– 70 Notices of Violation since 200470 Notices of Violation since 2004

�� Groundwater ImpactsGroundwater Impacts
–– 5 dairies in Stanislaus County5 dairies in Stanislaus County

»» Elevated salts and nitrates at allElevated salts and nitrates at all
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Dairy Impacts to Water Dairy Impacts to Water 
QualityQuality

�� Groundwater ImpactsGroundwater Impacts
–– 425 supply wells at 88 dairies425 supply wells at 88 dairies

»» 39% of 39% of wellswells polluted with nitratepolluted with nitrate
»» 63% of 63% of dairiesdairies polluted with nitratepolluted with nitrate

–– Monitoring at 68 dairiesMonitoring at 68 dairies
»» Nitrate and salt pollutionNitrate and salt pollution
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Order DevelopmentOrder Development

�� December 2002December 2002
–– State:  Waiver Program expiredState:  Waiver Program expired

»» Dairies under waiver for 20 yearsDairies under waiver for 20 years

–– Federal:  new USEPA regulationsFederal:  new USEPA regulations
»» NPDES permit requiredNPDES permit required
»» Nutrient Management Plan requiredNutrient Management Plan required
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Order DevelopmentOrder Development
�� Dec 2002: New Waiver ProgramDec 2002: New Waiver Program

�� Jan 2003: 1Jan 2003: 1stst Draft NPDES PermitDraft NPDES Permit

�� Mar 2003: New Waiver RescindedMar 2003: New Waiver Rescinded

�� Sep 2004: 2Sep 2004: 2ndnd Draft NPDES PermitDraft NPDES Permit
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Order DevelopmentOrder Development
�� Feb 2005: Court DecisionFeb 2005: Court Decision

–– Vacated NPDES requirement for all Vacated NPDES requirement for all 
large large CAFOsCAFOs unless actual dischargeunless actual discharge

–– Upheld agricultural storm water exemptionUpheld agricultural storm water exemption

�� April 2005:  Informed Board of  April 2005:  Informed Board of  
Change in DirectionChange in Direction

�� Mar 2006: Draft Waste Discharge  Mar 2006: Draft Waste Discharge  
Requirements General OrderRequirements General Order
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Order DevelopmentOrder Development
�� Nov 2006: Tentative Waste Nov 2006: Tentative Waste 

Discharge Requirements General      Discharge Requirements General      
OrderOrder

�� Mar 2007: Tentative Waste  Mar 2007: Tentative Waste  
Discharge Requirements GeneralDischarge Requirements General
OrderOrder
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Proposed OrderProposed Order
�� ConsidersConsiders

–– Comments on 4 previous drafts  Comments on 4 previous drafts  
–– Historical Compliance Historical Compliance 
–– California Water Code, Basin  California Water Code, Basin  

Plans, State regulations (Title 27)  Plans, State regulations (Title 27)  
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Proposed OrderProposed Order
�� ConsidersConsiders

–– USEPA CAFO RegulationsUSEPA CAFO Regulations
»» Order prohibitsOrder prohibits

�� Discharges of waste/storm waterDischarges of waste/storm water
from production area (NPDES  from production area (NPDES  
required)required)

�� Discharges of storm water from  Discharges of storm water from  
land application area unless management   land application area unless management   
consistent with a Nutrient  consistent with a Nutrient  
Management Plan  Management Plan  
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Proposed OrderProposed Order
�� ConsidersConsiders

–– Dairies are existingDairies are existing
»» Not historically regulatedNot historically regulated
»» Documented water quality impactsDocumented water quality impacts

–– Improvements neededImprovements needed
»» Facility evaluationsFacility evaluations
»» Planning and timePlanning and time

�� Reasonable to phase in reportsReasonable to phase in reports
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Order RequirementsOrder Requirements

�� Existing Conditions ReportExisting Conditions Report
–– Preliminary Facility AssessmentPreliminary Facility Assessment

�� Waste Management PlanWaste Management Plan
�� Nutrient Management PlanNutrient Management Plan
�� Monitoring and ReportingMonitoring and Reporting
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Order RequirementsOrder Requirements
�� Existing Conditions ReportExisting Conditions Report

–– Simple EvaluationSimple Evaluation
–– Preliminary Facility AssessmentPreliminary Facility Assessment

»» Existing wastewater storage capacityExisting wastewater storage capacity
»» Existing whole farm nutrient balanceExisting whole farm nutrient balance

–– Merced County SoftwareMerced County Software
»» Internet accessInternet access
»» Simplify Existing Conditions ReportSimplify Existing Conditions Report
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Order RequirementsOrder Requirements

�� Waste Management PlanWaste Management Plan
–– Wastewater storage capacityWastewater storage capacity
–– Flood protectionFlood protection
–– Runoff controlsRunoff controls
–– Operation and MaintenanceOperation and Maintenance
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Order RequirementsOrder Requirements

�� Nutrient Management PlanNutrient Management Plan
–– Control runoff Control runoff 
–– Budget and manage nutrientsBudget and manage nutrients

»» application ratesapplication rates
»» application timingapplication timing
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Order RequirementsOrder Requirements

�� Improvements will be needed Improvements will be needed 
–– Phases in Waste Management   Phases in Waste Management   

and Nutrient Management Plansand Nutrient Management Plans
–– California Dairy Quality Assurance     California Dairy Quality Assurance     

Program Program 
»» Training sessions throughout RegionTraining sessions throughout Region
»» Provide assistanceProvide assistance
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Order RequirementsOrder Requirements
�� 7 months:  Existing Conditions Report7 months:  Existing Conditions Report

�� 1 year:  Propose Interim Facility Modifications1 year:  Propose Interim Facility Modifications
Complete first portions of Waste and Nutrient  Complete first portions of Waste and Nutrient  
Management PlansManagement Plans

�� 2 years:  Complete Interim Facility Modifications2 years:  Complete Interim Facility Modifications
Nutrient Management Plan with Retrofitting PlNutrient Management Plan with Retrofitting Plan   an   
Waste Management Plan with Retrofitting PlanWaste Management Plan with Retrofitting Plan

�� 4 years:  Complete all modifications4 years:  Complete all modifications

�� 5 years:  Completely implement Nutrient Management 5 years:  Completely implement Nutrient Management 
PlanPlan
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Order RequirementsOrder Requirements

�� MonitoringMonitoring
–– Visual Inspections Visual Inspections -- immediatelyimmediately
–– Surface Runoff Surface Runoff –– begin Oct 2007begin Oct 2007
–– Groundwater Groundwater –– begin in 2007begin in 2007
–– Nutrients Nutrients –– begin in 12 monthsbegin in 12 months
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Order RequirementsOrder Requirements
�� Visual InspectionsVisual Inspections

–– Production AreaProduction Area
»» Weekly during wet seasonWeekly during wet season

�� waste storage areaswaste storage areas

»» During/after significant storm eventsDuring/after significant storm events
�� storm water containment structuresstorm water containment structures

–– Land Application AreaLand Application Area
»» Daily during wastewater applicationsDaily during wastewater applications

�� field conditionsfield conditions
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Order RequirementsOrder Requirements

�� Nutrient MonitoringNutrient Monitoring
–– WastewaterWastewater
–– ManureManure
–– SoilSoil
–– Irrigation WaterIrrigation Water
–– Plant TissuePlant Tissue
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Order RequirementsOrder Requirements
�� Surface Runoff MonitoringSurface Runoff Monitoring

–– Unauthorized DischargesUnauthorized Discharges
»» Discharge and surface water monitoringDischarge and surface water monitoring

–– Storm Water Discharges Storm Water Discharges 
»» Production AreaProduction Area

�� Discharge (prohibited) and surface water  Discharge (prohibited) and surface water  
monitoringmonitoring

»» Land Application AreaLand Application Area
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Order RequirementsOrder Requirements
�� Groundwater MonitoringGroundwater Monitoring

–– Onsite supply wells, subsurface Onsite supply wells, subsurface 
drainagedrainage

�� Additional Groundwater MonitoringAdditional Groundwater Monitoring
–– Monitoring wellsMonitoring wells
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Order RequirementsOrder Requirements
�� Prioritize Monitoring Wells byPrioritize Monitoring Wells by

–– Proximity to offsite supply wellsProximity to offsite supply wells

–– Artificial recharge areas and Groundwater  Artificial recharge areas and Groundwater  
Protection AreasProtection Areas

–– Nitrate in neighbor’s domestic wellNitrate in neighbor’s domestic well

–– Number of crops per field per yearNumber of crops per field per year

–– Whole Farm Nitrogen BalanceWhole Farm Nitrogen Balance

–– Nutrient ManagementNutrient Management
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Order RequirementsOrder Requirements
�� ReportingReporting

–– Priority Significant EventsPriority Significant Events
»» Discharges to surface waterDischarges to surface water
»» Endangers human health or environmentEndangers human health or environment

–– Annual reportsAnnual reports
»» All monitoring resultsAll monitoring results

»» Update Facility AssessmentUpdate Facility Assessment
»» Number of cowsNumber of cows
»» Estimate nutrients generated, applied, Estimate nutrients generated, applied, 

removedremoved
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Required ReportsRequired Reports

�� Section 13267 Water CodeSection 13267 Water Code
–– Evaluate Burden for ReportsEvaluate Burden for Reports

»» Costs versus needs and benefitsCosts versus needs and benefits
»» Evidence to support requiring   Evidence to support requiring   

reportsreports
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Evidence to Support Evidence to Support 
Required ReportsRequired Reports

�� Volume and character of wasteVolume and character of waste
–– 1,000 cow dairy1,000 cow dairy

»» 21,000 tons manure/year21,000 tons manure/year
»» 365,000 pounds of nitrogen/year365,000 pounds of nitrogen/year
»» 770,000 pounds salts/year770,000 pounds salts/year

�� Documented ImpactsDocumented Impacts
»» Surface water and groundwaterSurface water and groundwater
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Need for ReportsNeed for Reports

�� Existing Conditions Report,  Existing Conditions Report,  
Waste and Nutrient Management   Waste and Nutrient Management   
Plans will demonstrate:Plans will demonstrate:
–– Existing facility conditionsExisting facility conditions
–– Need for improvements Need for improvements 
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Need for ReportsNeed for Reports

�� Monitoring ReportsMonitoring Reports
–– Information:Information:

»» For nutrient budgetFor nutrient budget
»» On existing groundwater conditionsOn existing groundwater conditions
»» Water quality impacts/complianceWater quality impacts/compliance
»» Need for and result of improvementsNeed for and result of improvements
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BenefitsBenefits
�� Environmental BenefitsEnvironmental Benefits

–– Existing Conditions ReportExisting Conditions Report
»» Identify initial conditions Identify initial conditions 
»» Need for improvementsNeed for improvements

–– Monitoring ReportsMonitoring Reports
»» Identify water quality impactsIdentify water quality impacts
»» Determine compliance with OrderDetermine compliance with Order
»» Need for improvementsNeed for improvements
»» Proper waste applications    Proper waste applications    
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BenefitsBenefits
�� Environmental BenefitsEnvironmental Benefits

–– Waste Management Plan/Nutrient  Waste Management Plan/Nutrient  
Management PlanManagement Plan
»» Improved waste storage, flood   Improved waste storage, flood   

protection, operation and   protection, operation and   
maintenance, waste applicationsmaintenance, waste applications

»» Minimize runoff and leaching of  Minimize runoff and leaching of  
pollutantspollutants
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BenefitsBenefits

�� Additional BenefitsAdditional Benefits
–– Avoid cost of noncomplianceAvoid cost of noncompliance

»» Penalties or court orders Penalties or court orders 
»» Remedial actionsRemedial actions
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Cost EstimateCost Estimate
�� Assumptions usedAssumptions used

–– Same used by CARESSame used by CARES
»» 1,000 mature cows1,000 mature cows
»» 400 acres cropland400 acres cropland
»» 3 supply wells, one irrigation canal3 supply wells, one irrigation canal
»» 4 monitoring wells4 monitoring wells
»» Groundwater less than 100 feet deepGroundwater less than 100 feet deep
»» No discharges to surface waterNo discharges to surface water
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Cost EstimateCost Estimate
Labor Cost AssumptionLabor Cost Assumption

($ per hour)($ per hour)

8080TechnicianTechnician
125125Certified Crop AdvisorCertified Crop Advisor
125125EngineerEngineer
3030Dairy EmployeeDairy Employee
7575Dairy ManagerDairy Manager
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Cost EstimateCost Estimate

$30,000 to $30,000 to 
$36,000$36,000

$12,000 to $12,000 to 
$56,000$56,000

Cost Range:Cost Range:

$33,300$33,300$41,700$41,700Total Costs:Total Costs:

$29,500$29,500$27,400$27,400Monitoring and ReportingMonitoring and Reporting

$3,800$3,800$800$800Nutrient Management PlanNutrient Management Plan

$0.00$0.00$11,400$11,400Waste Management PlanWaste Management Plan

$0.00$0.00$2,100$2,100Existing Conditions ReportExisting Conditions Report

AnnualAnnualUpfront Upfront RequirementRequirement
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Total Cost EstimateTotal Cost Estimate
AnnualAnnualUpfrontUpfront

$33,300$33,300
($30,000 to ($30,000 to 
$36,000)$36,000)

$41,700$41,700
($12,000 to ($12,000 to 

$56,000)$56,000)

Staff estimate for Staff estimate for 
General Order General Order 
(range of costs)(range of costs)

$33,550$33,550$49,850$49,850
CARES estimate for CARES estimate for 
proposedproposed revisionsrevisions

$58,000$58,000$89,000$89,000CARES estimate of CARES estimate of 
2006 General Order2006 General Order
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Required Reports SummaryRequired Reports Summary
�� Evidence to SupportEvidence to Support

–– Waste volume and characterWaste volume and character
–– Documented impactsDocumented impacts

�� Need for ReportsNeed for Reports
–– Existing conditionsExisting conditions
–– Need for and effect of improvementsNeed for and effect of improvements
–– Determine complianceDetermine compliance
–– Budget nutrientsBudget nutrients
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Required Reports SummaryRequired Reports Summary

�� CostsCosts
–– Reduced to minimum necessaryReduced to minimum necessary
–– Are reasonableAre reasonable
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Funding ResourcesFunding Resources

�� Environmental Quality Environmental Quality 
Incentives ProgramIncentives Program

�� State Revolving FundState Revolving Fund

�� Dairy Water Quality  Dairy Water Quality  
Improvement Grant ProgramImprovement Grant Program
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Available AssistanceAvailable Assistance
�� University of California Cooperative ExtensionUniversity of California Cooperative Extension

�� Natural Resources Conservation ServiceNatural Resources Conservation Service

�� California Dairy Quality Assurance ProgramCalifornia Dairy Quality Assurance Program
–– Environmental StewardshipEnvironmental Stewardship

�� Merced County Environmental HealthMerced County Environmental Health
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CommentsComments
�� NPDES PermitNPDES Permit
�� CEQACEQA
�� Groundwater MonitoringGroundwater Monitoring
�� Pond LinersPond Liners
�� Third Party Use of Solid  ManureThird Party Use of Solid  Manure
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Comment Comment -- ResponseResponse
�� Comment Comment –– NPDES PermitNPDES Permit

–– NecessaryNecessary
»» Protect dischargerProtect discharger
»» Allow enforcement options for publicAllow enforcement options for public

�� ResponseResponse
–– Waste Discharge Requirements  Waste Discharge Requirements  

appropriate first stepappropriate first step
–– Will draft NPDES permit nextWill draft NPDES permit next
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Comment Comment -- ResponseResponse
�� Comment Comment –– CEQACEQA

–– Categorical exemptions not appropriateCategorical exemptions not appropriate
–– Environmental Impact Report neededEnvironmental Impact Report needed

�� ResponseResponse
–– Categorical exemptions appropriateCategorical exemptions appropriate

»» Existing water quality conditions will  Existing water quality conditions will  
improveimprove
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Comment Comment -- ResponseResponse
�� Comment Comment -- Groundwater MonitoringGroundwater Monitoring

–– Monitoring wells needed at each  Monitoring wells needed at each  
dairy soondairy soon

�� ResponseResponse
–– Impractical to install monitoring  Impractical to install monitoring  

wells at 1,600 dairies within short    wells at 1,600 dairies within short    
time time 
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Comment Comment -- ResponseResponse
�� Comment Comment –– Groundwater MonitoringGroundwater Monitoring

–– Land Application Area primary source of  Land Application Area primary source of  
groundwater nitrate pollutiongroundwater nitrate pollution

–– Whole Farm Nitrogen BalanceWhole Farm Nitrogen Balance critical to  critical to  
where monitoring wells requiredwhere monitoring wells required

�� ResponseResponse
–– Whole Farm Nitrogen BalanceWhole Farm Nitrogen Balance

»» Only an estimateOnly an estimate
»» Does not guarantee field nitrogen balanceDoes not guarantee field nitrogen balance
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Comment Comment -- ResponseResponse
�� Pond DesignPond Design

–– Two tier optionTwo tier option
»» Tier 1 Tier 1 -- Double synthetic liner with Double synthetic liner with 

leachate leachate collection and removal systemcollection and removal system

»» Tier 2 Tier 2 -- Natural Resources Conservation  Natural Resources Conservation  
Service Practice Standard 313 +  Service Practice Standard 313 +  
DemonstrationDemonstration
�� Maximum seepage rate 10Maximum seepage rate 10--66 cm/seccm/sec
�� Synthetic liner when vulnerability/risk highSynthetic liner when vulnerability/risk high
�� Other alternatives for very high vulnerability/riskOther alternatives for very high vulnerability/risk
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Comment Comment -- ResponseResponse

�� Comment Comment -- Pond DesignPond Design
–– Remove Tier 1Remove Tier 1

�� ResponseResponse
–– Tier 1 minimal review time and Tier 1 minimal review time and 

protects groundwater    protects groundwater    
–– Tier 1 not requiredTier 1 not required
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Comment Comment -- ResponseResponse
�� Comment Comment -- Pond DesignPond Design

–– Remove Tier 2 model  Remove Tier 2 model  
demonstration requirementdemonstration requirement

�� ResponseResponse
–– Tier 2 model demonstration  Tier 2 model demonstration  

necessary to show compliance    necessary to show compliance    
with Antiwith Anti--Degradation PolicyDegradation Policy
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Comment Comment -- ResponseResponse
�� Comment Comment –– Pond DesignPond Design

–– Pond design standard same for    Pond design standard same for    
existing ponds and new or   existing ponds and new or   
reconstructed pondsreconstructed ponds

�� ResponseResponse
–– Groundwater monitoring will  Groundwater monitoring will  

determine if existing ponds need    determine if existing ponds need    
retrofittingretrofitting
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Comment Comment -- ResponseResponse
�� Comment Comment –– Third Party Use of   Third Party Use of   

Solid ManureSolid Manure
–– A written agreement is not  A written agreement is not  

neededneeded
�� ResponseResponse

–– Late revision has removed this   Late revision has removed this   
requirementrequirement
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Comment Comment -- ResponseResponse
�� Comment Comment –– Third Party Use of  Third Party Use of  

Solid ManureSolid Manure
–– Waste Discharge Requirements  Waste Discharge Requirements  

neededneeded
�� ResponseResponse

–– Coverage will be under the  Coverage will be under the  
Irrigated Lands Waiver ProgramIrrigated Lands Waiver Program
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Late RevisionsLate Revisions
�� Revisions InsignificantRevisions Insignificant

–– OrderOrder
»» Findings, Specifications, ProvisionsFindings, Specifications, Provisions
»» Table 1 Table 1 -- ScheduleSchedule

–– Monitoring and Reporting ProgramMonitoring and Reporting Program
–– Attachments C, D, and EAttachments C, D, and E
–– Information SheetInformation Sheet



59

SummarySummary
�� 5 years in development5 years in development
�� Order willOrder will

–– Apply to 1,600 existing facilitiesApply to 1,600 existing facilities
–– Impose more stringent requirementsImpose more stringent requirements
–– Improve water quality conditionsImprove water quality conditions

�� Monitoring and Reporting costs are Monitoring and Reporting costs are 
reasonable and necessaryreasonable and necessary
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RecommendationRecommendation

Adopt Proposed Order with Late Adopt Proposed Order with Late 
RevisionsRevisions
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